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Supplementary Experimental Details

O-GlcNAcylation Assays
O-GlcNAcylation reactions were performed by mixing O-GlcNAc transferase and TAB1/CK2α in a 1:1 or 1:5 ratio, respectively with a 50-fold excess UDP-GlcNAc. The reaction was incubated at 37 °C and aliquots removed after 0.1 h, 0.83 h, 1.5 h, 3 h, 5.25 h, 8 h, 10 h, and 24 h. The reaction was quenched by cooling on ice followed by rapid buffer exchange into 100 mM ammonium acetate pH 8.0 prior to analysis on a Orbitrap EMR instrument (Thermo Fisher Scientific, Bremen). To create the CK2α peptide library, CK2α in 100 mM ammonium acetate pH 8.0 was digested with the protease, LysC, in a 1:50 CK2α:LysC ratio for 16 h at 37 °C. To avoid O-GlcNAc transferase digestion by LysC during the O-GlcNAcylation reaction, LysC was deactivated by heating denaturation whereby the digested CK2α containing LysC were heated to 95 °C for 5 min. After cooling, the O-GlcNAcylation reaction was initiated by addition of O-GlcNAc transferase and a 50-fold excess of UDP-GlcNAc (as previously described). After 16 h of incubation, the peptides were analysed by direct infusion on a Orbitrap EMR instrument (Thermo Fisher Scientific, Bremen). Negative controls were carried out in each case whereby TAB1/CK2α/CK2α peptide library were incubated with UDP-GlcNAc without OGlcNAc transferase. In these cases no O-GlcNAcylation was observed. All experiments were performed in duplicate, the error reported represents the standard deviation of the mean. 
Structural Modelling
The crystal structure of O-GlcNAc transferase was selected whereby residues 388-398 of TAB1 and UDP are localized in the active site of O-GlcNAc transferase (PDB 4AY5). Using the crystal structure as a template, the residues corresponding to the P-1 and P-3 positions relative to the OGlcNAcylation site of TAB1 (tyrosine and valine, respectively) were mutated using PyMOL (The PyMOL Molecular Graphics System, Schrödinger, LLC) to valine and tyrosine, respectively. Peaks are labelled as in Figure S4 . The insert shows a zoom in on the 12+ charge state.
Position Relative to the O-GlcNAc site P-5 P-4 P-3 P-2 P-1 P P+1 P+2 Table S1 . Protein sequence of TAB1 with respect to the O-GlcNAc sites observed by native MS.
Protein
TAB1395-O-GlcNAc
The residues corresponding to the P, P-1, P-2 and P-3 with respect to the O-GlcNAcylation site are highlighted in grey.
